accompanied by a ventilation rate of 10 breaths per minute, to optimize perfusion during cardiac arrest and increase the likelihood of survival. We reviewed video of emergency department (ED) patients in cardiac arrest to evaluate the ability of the resuscitation team to adhere to these CPR targets.
Development and Validation on Detection of Poor Prognosis in Initially Stable Nonvariceal Upper Gastrointestinal Bleeding Using Various Machine Learning Algorithms
Park B, Woo I, Kim W, Kim N, Seo D/Asan Medical Center, Seoul, Korea, Republic of; University of California San Diego, San Diego, CA Study Objectives: We will develop and validate a machine learning (ML) algorithm that predicts poor prognosis in initially stable nonvariceal upper gastrointestinal bleeding patients at the emergency department (ED). Acute upper gastrointestinal bleeding (UGIB) is a common presentation to the emergency department (ED). Despite remarkable advancements in endoscopic interventions, the mortality from acute UGIB remains high at up to 14%. According to the guidelines of the American College of Gastroenterology, risk assessment of patients is clinically useful for determining which patients are at higher risk of further bleeding, hypotension, or death and may inform management decisions, such as the timing of endoscopy, time of discharge, and level of care (ward versus intensive care). The Glasgow-Blatchford score (GBS) and Rockall score have been suggested to predict mortality and the need for clinical and endoscopic intervention. The GBS was shown to be superior to the Rockall score in previous studies. Although the GBS can accurately identify low-risk patients suitable for early discharge, it is unable to identify individual patients who require intensive monitoring or intervention. The prognosis is poor especially if an unexpected condition occurs in an initially stable patient. We will develop and validate an algorithm that predicts poor prognosis in initially stable nonvariceal upper gastrointestinal bleeding patients at ED using various machine learning (ML) algorithms including Logistic Regression, XGBoost, and Random Forest.
Methods: This study was conducted using a retrospective observational cohort design and is based on visits data of urban tertiary university-affiliated hospital. We collected patients data from Jan 1, 2013, to Apr 30, 2017. Clinical data were extracted from EHR. Variables were sex, age, pre-existing disease, past medication, vital signs for initial 24 hours, chief complaint, laboratory results, endoscopic finding, rebleeding in hospital, amount of transfusion, length-of-stay, and mortality. For accurate evaluation, 5-fold crossvalidation was performed 10 times and mean of the area under a receiver operating characteristic (ROC) curves (AUCs), and standard deviation of AUCs was calculated. We compared the performance of the 3 ML algorithms (Logistic Regression, XGBoost, and Random Forest) with the GBS and Rockall criteria. Total of 1,796 patients was included. We set up 4 outcomes (shock, mortality, rebleeding within 7 days, transfusion). Paired t-tests were used to determine whether the differences area under the curve (AUC) for the ML algorithms and conventional methods.
Results: The Random Forest-based results showed the highest accuracies among ML algorithms and significant improved AUC over conventional methods (Figure 1) .
Conclusions: A new approach using ML algorithms showed the higher ability for detection of poor prognosis in initially stable UGIB patients in ED. These methods may help to reduce the poor outcome of UGIB patients.
